Suppression of hepatic fat accumulation by highly purified eicosapentaenoic acid prevents the progression of d-galactosamine-induced hepatitis in mice fed with a high-fat/high-sucrose diet.
The pathogenesis of non-alcoholic fatty liver disease (NAFLD) remains largely unknown. Here, we assessed the importance of hepatic fat accumulation on the progression of hepatitis. BALB/cA mice were fed with a standard diet (STD) or a high-fat and high-sucrose diet (HFHSD) for 14 days followed by intraperitoneal injection of d-galactosamine (DGalN) or vehicle. After 20-21 h, plasma and liver tissue were collected and analyzed. Alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels in plasma were increased significantly in HFHSD-fed mice treated with DGalN compared to STD-fed mice treated with DGalN. This exacerbation by the HFHSD was also observed in the plasma soluble tumor necrosis factor receptor (sTNFR) levels, and hepatic levels of reactive oxygen species (ROS) and the fibrogenic gene expression, such as tissue inhibitor of matrix metalloproteinase 1 (TIMP-1), connective tissue growth factor (CTGF) and osteopontin (OPN) in HFHSD-fed mice treated with DGalN. The triglyceride contents of the liver were significantly increased by the HFHSD. When eicosapentaenoic acid (EPA), a suppressor of sterol regulatory element binding protein 1 (SREBP-1), was administered to HFHSD-fed mice, the sensitivity of DGalN, as a result of plasma ALT and AST levels, was suppressed accompanied by reduced plasma sTNFR2 level and hepatic levels of triglyceride, ROS, and fibrogenic parameters, and by increased plasma adiponectin levels. These data suggest that the progression of steatotic liver injury closely depends on the accumulation of fat in the liver and is prevented by EPA through the suppression of the fatty liver change.